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Art Unit: 2877 

DETAILED ACTION 
Claim Objections 

1 the newly submitted claim is numbered as 1 0, which intended to be claim 21 , 
since the old claims 10-20 are not canceled by the applicant and they are still pending. 
Correction is required. 

Allowable Subject Matter 

2. Claim 9 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 

claim and any intervening claims. 

Reason for: allowability of claim 9 and Allowance of Claim 10 

3. Claims 9 and 1 0 are allowable because the prior art, in combination with other 
limitations of the base claim, does not teach wherein said first four port directional 
coupler and said second four port directional coupler each satisfy the condition that the 
sum of the fraction of optical power in TE polarization coupled into a particular input port 
which exits through a particular output port plus the fraction of optical power in TM 
polarization coupled into said particular input port which exits through said particular 
output port is substantially equal to unity. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically 
disclosed or described as set forth in section 1 02 of this title, if the 
differences between the subject matter sought to be patented and the 

„, , r u m-,t *ho qt ihipr* mpttpr as a whole would have been 
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skill in the art to which said subject matter pertains. Patentability shall 
not be negatived by the manner in which the invention was made. 

5. Claims 1-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
combination of Schmid (US 5748810) and Tang et al. (Electronics Letters, 13 th October 
1994, Vol. 30, No. 21; page 1758-1759). 

Regarding claims 1 and 3-4, Schmid teaches a guided wave optical tunable filter 
(shown in fig. 1 ; see col. 1 , lines 5-6) for transmitting a selected frequency channel 
which is independent in a substantially broad range of optical frequencies in an incident 
light wave (see abstract and col. 8, lines 25) comprising: 

a substrate 1 of a birefringent material which exhibits the linear (Pockels) electrooptic 
effect and the linear strain-optic effect (see col. 1, lines 27-36); an optical waveguide 
structure which supports a single mode for both TE and TM polarizations formed on 
said substrate (see col. 1, lines 27-36 and col. 2, lines 58-60), said optical waveguide 
structure consisting of a straight initial section (see fig. 1 , item 71/81 ), a first symmetric 
branch 70/80/90a/100a, first and second polarization conversion/electrooptic tuning 
sections (fig. 4, items 20/21; col. 8, lines 10-34), a second symmetric branch 
110/120/130/140 and a straight final section 2; wherein said initial section is positioned 
to receive said incident light wave (col. 5, lines 64-66) and said final section transmits 
said selected frequency channel (col. 6, lines 1-12); wherein said first and second 
polarization conversion/electrooptic tuning sections provide continuous optical paths 
between said first and second symmetric branches (see col. 5, line 64-col. 6, line 12); 
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initial section, said first symmetric branch, said first polarization conversion/electrooptic 
tuning section, said second symmetric branch, and said straight final section differs from 
the optical path length experienced by a TE light wave in traversing said straight initial 
section, said first symmetric branch said second polarization conversion/electrooptic 
tuning section, said second symmetric branch, and said final section (see fig. 1, items 1- 
141 ; col. 1 , line 64-col. 6, line 1 2) by half an optical wavelength (see col. 5, lines 58-col. 
7, line 23; also col. 7, line 66-col. 8, line 9); 

a multiplicity of strain-inducing strips of a film material situated on top of 
waveguide sections (see fig. 4, items 40-42; col. 10, lines 5-16) said strain-inducing 
strips having the effect of inducing polarization coupling in said polarization 
conversion/electrooptic tuning waveguide sections; said strain-inducing strips having a 
spatial periodicity A such that substantially complete phase-matched polarization 
conversion occurs in said first and second polarization conversion/electrooptic tuning 
waveguide sections at said selected optical frequency within said broad range of optical 
frequencies (col. 10, lines 5-28); 

a source of applied voltage V (col. 10, line 12); electrodes disposed to produce an 
electric field in and around said first and second polarization conversion/electrooptic 
tuning waveguide sections in response to said applied voltage V (col. 10, lines 5-14); 
wherein said electric field causes a change in the birefringence in said first and second 
polarization conversion/electrooptic tuning, wave-guide sections such that said selected 
optical frequency is tuned in proportion to said applied voltage (col. 10, lines 5-16); and 
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means connecting said source of applied voltage to said electrodes (see fig. 4-6, items 

electrodes; col. 10, lines 5-16). 

However, Schmid does not specifically teach wherein dielectric material situated 
on top of said polarization conversion/electrooptic tuning, waveguide sections, strain- 
inducing strips situated on top of first polarization conversion/electrooptic, said strain- 
inducing strips being offset in position from said strain-inducing strip situated on top of 
second said polarization conversion/electrooptic tuning waveguide section by an odd 
integral multiple of A/2, wherein said positions are measured relative to said first 
symmetric branch, wherein said substrate material is lithium tantalite, wherein said 
strain inducing strips comprise a film of fused silica deposited uniformly on said 
substrate at a substrate temperature > 250C and subsequently patterned 
lithographically at or near room temperature. These limitations are taught by Tang et al. 
(see fig. 1 , items substrate, electrodes and strips; page 1578, first column, last 
paragraph-page 1759, first column). Thus, Tang et al. provides improvement for phase 
match polarization conversion (page 1758, first column, 5 th paragraph). Thus, it would 
have been obvious to person of ordinary skill in the art when the invention was made to 
modify Schmid's optical tunable filter's stripes 60,61 ,50,51 and add with that of Tang et 
al. (strain pads) in order to produce an optical filter that includes the above limitations, 
since the resultant optical filter system would balance optical paths (col. 1 , lines 5-6) 
and would allow reconfiguration of optical network without altering the cabling of the 
components (col. 1 , lines 42-45). 
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Regarding claim 2, as stated in rejection of claim 1 , Schmid further teaches 
wherein said substrate material is lithium niobate (see col. 1, line 62). 

Regarding claims 5 and 7-8, Scmid teaches a guided wave optical tunable filter 
(shown at least in fig. 3; see col. 1 , lines 5-6) for adding one selected frequency channel 
to a substantially broad range of optical frequencies in an incident light wave, and for 
dropping said selected frequency channel from said substantially broad range of optical 
frequencies in an incident light wave (see col. 1 , lines 37-54), comprising (a) a substrate 
1 of a birefringent material which exhibits the linear (Pockels) electrooptic effect and the 
linear strain-optic effect (see col. 1 , lines 27-36); 

(b) an optical waveguide structure which supports a single mode for both TE and 
TM polarizations formed on said substrate (see col. 1, lines 27-36 and col. 2, lines 58- 
60); said optical waveguide structure consisting of a first straight initial throughput 
section (see fig. 1, item 2) and a second straight four port directional coupler (fig. 4, 
items 20-24), first and second polarization conversion/ electrooptic tuning sections (see 
fig. 1 , items 20 and 21 ), and a second four port directional coupler (fig. 4, items 
1 1 0/1 20/1 30/1 40 of which the two output ports 1 30/1 40 are joined in continuous fashion 
to a first straight final throughput section 2 and a second straight final drop section 3; 
wherein said first initial throughput section 2 is positioned to receive said incident light 
wave 71/81 and said first initial add section is positioned to receive input light in said 
selected frequency channel; wherein said first and second polarization conversion/ 
electrooptic tuning sections 20/21 provide continuous optical paths between said first 
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and second four port directional couplers (col. 8, lines 10-34; col. 5, line 64-col. 6, line 
12); wherein said first final throughput section transmits said incident light wave plus 
light in said selected frequency channel coupled into said initial add section (fig. 4, item 
2) minus light in said selected frequency channel coupled out of said final drop section 
(col. 1 , lines 46-54 and col. 8, lines 10-34); wherein said second final drop section 
transmits light in said selected frequency channel coupled out of said final drop section 
(col. 8, lines 10-34); wherein optical path length experienced by a TE lightwave in 
traversing said straight initial throughput section (col. 8, lines 14-25), said first four port 
directional coupler, said first polarization conversion/electrooptic tuning section, said 
second four port directional coupler, and said straight final drop section differs from the 
optical path length experienced by a TE light wave in traversing said straight initial 
throughput section, said first four port directional coupler, said second polarization 
conversion/electrooptic tuning section, said second four port directional coupler, and 
said straight final drop section (see fig. 1, items 1-141; col. 1, line 64-col. 6, line 12) by 
half an optical wavelength (see col. 5, lines 58-col. 7, line 23; also col. 7, line 66-col. 8, 
line 9); 

a multiplicity of strain-inducing strips of a film material situated on top of waveguide 
sections (see fig. 4, items 40-42; col. 10, lines 5-16) said strain-inducing strips having 
the effect of inducing polarization coupling in said polarization conversion/electrooptic 
tuning waveguide sections; said strain-inducing strips having a spatial periodicity A such 
that substantially complete phase-matched polarization conversion occurs in said first 
and second oolarization conversion/electrooptic tuning waveguide sections at said 
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selected optical frequency within said broad range of optical frequencies (col. 10, lines 
5-28); 

a source of applied voltage V (col. 10, line 12); electrodes disposed to produce an 
electric field in and around said first and second polarization conversion/electrooptic 
tuning waveguide sections in response to said applied voltage V (col. 10, lines 5-14); 
wherein said electric field causes a change in the birefringence in said first and second 
polarization conversion/electrooptic tuning, wave-guide sections such that said selected 
optical frequency is tuned in proportion to said applied voltage (col. 10, lines 5-16); and 
means connecting said source of applied voltage to said electrodes (see fig. 4-6, items 
electrodes; col. 10, lines 5-16). 

However, Schmid does not specifically teach wherein dielectric material situated 
on top of said polarization conversion/electrooptic tuning, waveguide sections, strain- 
inducing strips situated on top of first polarization conversion/electrooptic, said strain- 
inducing strips being offset in position from said strain-inducing strip situated on top of 
second said polarization conversion/electrooptic tuning waveguide section by an odd 
integral multiple of A/2, wherein said positions are measured relative to said first four- 
port directional coupler, wherein said substrate material is lithium tantalite, wherein said 
strain inducing strips comprise a film of fused silica deposited uniformly on said 
substrate at a substrate temperature > 250C and subsequently patterned 
lithographically at or near room temperature. These limitations are taught by Tang et al. 
(see fig. 1 , items substrate, electrodes and strips; page 1578, first column, last 
paragraph-page 1759, first column). Thus, Tang et al. provides improvement for phase 
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match polarization conversion (page 1758, first column, 5 th paragraph). Thus, it would 
have been obvious to person of ordinary skill in the art when the invention was made to 
modify Schmid's optical tunable filter's stripes 60,61 ,50,51 and add with that of Tang et 
al. (strain pads) in order to produce an optical filter that includes the above limitations, 
since the resultant optical filter system would balance optical paths (col. 1 , lines 5-6) 
and would allow reconfiguration of optical network without altering the cabling of the 
components (col. 1 , lines 42-45). 

Regarding claim 6, as stated in rejection of claim 5, Schmid further teaches 
wherein said substrate material is lithium niobate (see col. 1 , line 62). 

Response to Amendment 

6. Applicant's arguments filed on 3/1 0/2003 have been fully considered, however, 
except for the newly submitted claim 10, they are not found persuasive. 

This examiner has carefully reexamined claims 1-9 and 21 in view of applicant's 
amendments and arguments. 

Applicant asserts (page 5, 3rd parag) that Schmid does not teach wherein 
'optical voltage applied to the electrodes does not tune the optical response of the filter'. 
The examiner responds that although this limitation is not found, in entire, in the claims, 
however, Schmid teaches wherein 'optical frequency is tuned in proportion to said 
applied voltage' as energy/voltage applied to electrodes. 
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Applicant asserts (page 5, 3rd parag) that Tang does not teach 'an offset of the 
position of the strain-inducing strips', 'wherein the optical frequency response of the 
filter is determined by the amplitude of a dc voltage V applied to electrodes in close 
proximity to the waveguide'. The examiner responds that although these limitations are 
not found, in entire, in the claims, however, Tang teaches said strain-inducing strips 
being offset in position from said strain-inducing strip situated on top of second said 
polarization conversion/electrooptic tuning waveguide section by an odd integral 
multiple of A/2 (see fig. 1, items substrate, electrodes and strips; page 1578, first 
column, last paragraph-page 1759, first column). 

In response to applicant's assertion that the teachings of Schmid and that of 
Tang are not combinable, the examiner responds that the teachings of Schmid and that 
of Tang are compatible since they both tune optical filters/switches having waveguide 
sections and because Tang et al. provides improvement for phase match polarization 
conversion (page 1758, first column, 5 th paragraph). Thus, it would have been obvious 
to person of ordinary skill in the art when the invention was made to modify Schmid's 
optical tunable filter's stripes 60,61 ,50,51 and add with that of Tang et al. (strain pads) 
in order to produce an optical filter that includes the above limitations, since the 
resultant optical filter system would balance optical paths (col. 1 , lines 5-6) and would 
allow reconfiguration of optical network without altering the cabling of the components 
(col. 1, lines 42-45). 
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THIS ACTION IS MADE FINAL 

7. Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1 . 1 36(a). A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is filed 
within TWO MONTHS of the mailing date of this final action and the advisory action is 
not mailed until after the end of the THREE-MONTH shortened statutory period, then 
the shortened statutory period will expire on the date the advisory action is mailed, and 
any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date 
of the advisory action. In no event, however, will the statutory period for reply expire 
later than SIX MONTHS from the mailing date of this final action. 
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Contact Information 



8. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Kaveh Cyrus Kianni whose telephone number is (703) 308-1216. 
The examiner can normally be reached on Monday through Friday from 8:30 a.m. to 6:00 p.m. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Frank Font, can be reached at (703) 308-4881. 

Any response to this action should be mailed to: 



Any inquiry of a general nature or relating to the status of this application should be 
directed to the Group Receptionist whose telephone number is (703) 308-0956. 



Commissioner of Patents and Trademarks 
Washington, D.C. 20231 



or faxed to: 




or: 



(703) 308-7721, (for informal or draft communications, please label 
"PROPOSED" or "DRAFT") 

Hand delivered responses should be brought to Crystal Plaza 4, 2021 South 
Clark Place, Arlington, VA., Fourth Floor (Receptionist). 



Kevin Cyrus Kianni 
Patent Examiner 




Frank Font 
Supervisory Patent Examiner 
Group Art Unit 2877 



Group Art Unit 2877 



March 26, 2003 



